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REMARKS 

Applicants respectfully request reconsideration of the present application in view of 
the foregoing amendments and in view of the reasons that follow. 

I. Introduction 

As a preliminary matter, Applicants note the Office Action's acknowledgement of 
receipt of papers submitted under 35 U.S.C. § 1 19(a)-(d) and consideration of the Information 
Disclosure Statements submitted on March 30, 2005 and September 15, 2005. 

By this amendment, claims 4-10 have been added. Support for the subject matter 
recited in new claims 4-10 can at least be found on pages 11-13 and 22 of the present 
specification. Claims 1 and 3 remain unchanged. 

This amendment changes, adds, and/or deletes claims in this application. A detailed 
listing of all claims that are, or were, in the application, irrespective of whether the claim(s) 
remain under examination in the application, is presented, with an appropriate defined status 
identifier. Thus, claims 1 and 3-10 are presently pending in this application for consideration. 

II. The Rejection Should Be Withdrawn 

Claims 1 and 3 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Japanese Patent No. 5-302551 to Saito 1 . 

Applicants respectfully submit that independent claim 1 is patentably distinguishable 
over the cited references as required by §103. Applicants further submit that none of the cited 
references, whether considered alone or in any combination, discloses Applicants' claimed 
driver of a piezoelectric actuator that includes a controller having a function to on-control 
the drive voltage to be applied to the piezoelectric plate of the piezoelectric actuator to be 
driven next, after ...the piezoelectric actuator, to which the drive voltage is applied, is put 



1 Although the Office Action at page 2, only rejects the claims as being unpatentable over Saito, 

the Office Action at pages 3 and 4 relies on alleged admitted prior art by Applicants and the reference book 
CONTEMPORARY LOGIC DESIGN , by Randy H. Katz, The Benjamin/Cummings Publishing Company, 1994 
(hereinafter "Katz") at Pages 152, 201, 542, 543 and 667. 
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into a 60% charged state... as recited in independent claim 1 . In contrast, the cited references 
fail to disclose, teach or suggest this claimed feature. Accordingly, independent claim 1 and 
claims dependent therefrom are patentably distinguishable over the cited references. This 
distinction will be further described below. 

An embodiment of the present invention pertains to a driver of a piezoelectric actuator 
including a plurality of piezoelectric actuators mechanically moving a mechanical component 
connected thereto and a feeder line extending from a power source for applying a drive 
voltage to the piezoelectric plate of each of the actuators. In prior art devices exemplified by 
Figure 8 of the present application, multiple resistors are used to limit a drive current to the 
piezoelectric plate. According to a claimed embodiment of present invention, a common 
resistor is connected to the feeder line in series for current limitation. The piezoelectric 
actuators are connected to the feeder line of the common resistor on the side opposite to the 
power supply section. A controller is provided to selectively and sequentially on-control the 
drive voltage to be applied to each of the piezoelectric actuators by the feeder line. One 
aspect of the present invention includes the controller having a function to on-control the 
drive voltage to be applied to the piezoelectric plate of the piezoelectric actuator to be driven 
next, after the piezoelectric plate of the piezoelectric actuator, to which the drive voltage is 
applied, is put into a 60% charged state during applying the drive voltage to the piezoelectric 
plate of the piezoelectric actuator. 

A. Saito and Admitted Prior Art 

Saito relates to a knitting device using a piezoelectric mechanism. As illustrated in 
Fig. 15, the device includes a plurality of piezoelectric actuators (28, 29) connected to a 
power supply via feeder lines (25, 26). The plurality of piezoelectric actuators (28, 29) 
mechanically move a mechanical component (23). As the Office Action correctly points out, 
there is no disclosure in Saito of a common resistor. It is believed that in Saito, a voltage 
applied to one piezoelectric actuator for on-controlling is turned off before the voltage to 
another piezoelectric actuator is on-controlled. This apparently explains why Figure 1 5 of 
Saito does not illustrate the resistors, since it is believed that no more than one piezoelectric 
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actuator is turned on at one time. Saito also does not disclose a controller having a function 
to on-control the drive voltage to be applied to the piezoelectric plate of the piezoelectric 
actuator to be driven next, after ...the piezoelectric actuator, to which the drive voltage is 
applied, is put into a 60% charged state. 

Applicants' admitted prior art illustrates a device in Figure 8 which uses multiple 
resistors to limit the drive current to the piezoelectric plates (see specification, page 5, line 22 
through page 7, line 1). Applicants' admitted prior art actually teaches away from using a 
single or pair of resistors to limit the drive current when two or more piezoelectric actuators 
are on-controlled at the same time or a second one on-controlled immediately after the first 
one (Specification, page 6, line 27 to page 7, line 14). Applicants prior art also does not 
disclose controlling the piezoelectric actuators after reaching a 60% charge state. 

Therefore, even if there was motivation to combine Saito and the admitted prior art, 
then the combination would teach away from using a common resistor because the admitted 
prior art teaches away from this. Instead, one skilled in the art would look to providing 
multiple resistors for each piezoelectric actuator to match the parallel structure of the 
piezoelectric actuators illustrated in Fig. 15 of Saito because the admitted prior art teaches to 
use such multiple resistors. 

B. Katz 

Katz discloses various unrelated circuits ranging from a transistor-transistor logic 
circuit, a multiplexer circuit, and a resistance-capacitance circuit. One group of circuits 
shows the use of a common resistor to suppress current flowing into or out of semiconductor 
devices such as light emitting diode (Katz, page 152) or a multiplexer (Katz, page 201). 
Another group shows the use of a multiplexer to implement a counter signal for a traffic light 
controller finite state machine (Katz, pages 542 and 543). With respect to these two groups, 
however, there is no connection between the operating time of the semiconductor devices and 
to the degree the semiconductor devices have been charged. The last circuit shows the basic 
resistance-capacitance circuit and an explanation of the resistance-capacitance time constant 
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(Katz, page 667). However, this circuit has nothing to do with controlling the piezoelectric 
actuators after reaching a 60% charge state. 

Thus, there is no motivation to combine Saito, Applicants admitted prior art and Katz, 
since Katz provides no teaching or motivation for use of Katz's circuits in the driver of a 
piezoelectric actuator. The Katz reference does not make up for the deficiencies of the Saito 
and Applicants' admitted prior art, because it does not even pertain to the environment of the 
claimed invention. 

Furthermore, even if there was motivation to combine Saito, Applicants admitted 
prior art and Katz, the combined device still would not meet every limitation of claim 1 . Katz 
discloses several unrelated circuits ranging from transistor-transistor logic circuits, 
multiplexer circuits, and resistance-capacitance circuits. Applicants respectfully submit that 
these disjoint groups of circuits fail to disclose the claimed feature of a controller having a 
function to on-control the drive voltage to be applied to the piezoelectric plate of the 
piezoelectric actuator to be driven next, after . . .the piezoelectric actuator, to which the 
drive voltage is applied, is put into a 60% charged state. The resistance-capacitance circuit 
merely shows a delay in charging a capacitor. There is no disclosure in Katz of supplying the 
drive voltage to a next piezoelectric actuator after a current piezoelectric actuator is put into a 
60% charged state. 

There is simply no suggestion in any of the cited references of a controller having a 
function to on-control the drive voltage to be applied to the piezoelectric plate of the 
piezoelectric actuator to be driven next, after . . .the piezoelectric actuator, to which the 
drive voltage is applied, is put into a 60% charged state. Without such a suggestion in the 
prior art, Applicants claimed invention cannot properly be deemed obvious. 

For the reasons set forth above, Applicants respectfully submit that claim 1 is 
patentably distinguishable over Saito in view of Applicants admitted prior art and Katz as 
required by 35 U.S.C. § 103. Since claim 3 depends from independent claim 1, claim 3 
patentably distinguishable over Saito in view of Applicants admitted prior art and Katz for the 
same reason. Withdrawal of this rejection is respectfully requested. 

-7- 

WAShM 560969.2 



Atty. Dkt. No. 055471-0113 



In view of the fact that Saito, Applicants admitted prior art and Katz do not disclose 
each of the claimed features, whether considered alone or in any combination, these 
references cannot be said to render obvious the invention which is the subject matter of 
independent claim 1 . Thus, independent claim 1 is considered allowable. Since independent 
claim 1 is allowable, claim 3 is considered allowable by virtue of its direct dependence from 
independent claim 1 and for containing other patentable features. 

Regarding new dependent claims 4-10, Applicants respectfully submit these claims 
are allowable by virtue of their dependence from independent claim 1 and for containing 
other patentable features. Accordingly, Applicants submit that new claims 4-10 patentably 
distinguish over the cited references for the same reasons set forth above. 

III. Conclusion 

Applicants believe that the present application is now in condition for allowance. 
Favorable reconsideration of the application as amended is respectfully requested. 

The Examiner is invited to contact the undersigned by telephone if it is felt that a 
telephone interview would advance the prosecution of the present application. 

The Commissioner is hereby authorized to charge any additional fees which may be 
required regarding this application under 37 C.F.R. §§ 1.16-1.17, or credit any overpayment, 
to Deposit Account No. 19-0741 . Should no proper payment be enclosed herewith, as by a 
check or credit card payment form being in the wrong amount, unsigned, post-dated, 
otherwise improper or informal or even entirely missing, the Commissioner is authorized to 
charge the unpaid amount to Deposit Account No. 19-0741 . If any extensions of time are 
needed for timely acceptance of papers submitted herewith, Applicants hereby petition for 
such extension under 37 C.F.R. §1.136 and authorize payment of any such extensions fees to 
Deposit Account No. 1 9-0741 . 
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Respectfully submitted, 



Date 




FOLEY & LARDNER LLP 
Customer Number: 22428 
Telephone: (202) 672-5300 
Facsimile: (202) 672-5399 



Leon Radomsky 
Attorney for Applicant 
Registration No. 43,445 
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